Appendix 1: Simple Calvo Economy

Equilibrium system of equations

Ct = St
Yi = S+ iny
invy = z— 58— (1 —=9) (21 — s1-1)

Wy =W, (Pey)' ™

Mt = PtCt

pe = My/M;

o (i) = 22D (Pt @)9

At - MCt

At+s - (1 - 5)Et+sMAt+s+l
L= F(vf, (i) = S

P(i) — (1 - 5)Et+s%/\t+s+1

o

ﬁsUt+sPt Zt+s(7:) .
B2t 1— 60)Py(i) + A
t;gp UtPt+S wt+3(i) {( 0) t(Z) + -

. Uiyss1Prys
FOwyy(i) |:At+s —(1- 5)Et+sMAt+s+1:| } -0
Ut+spt+s+1

P = / P9 (i) @ (u} (i) di
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Normalization

Wy = Wt/Pt’ my = Mt/Pm etc.

Stationary equations

imjt =Zt — St — (1 — (5) (Zt—l — St—l)
Ct = St
S¢ +invy = Yy

A - 1-X
Wy = Wy 4Ty G

my = Ct

gy = mt/mtfl'/rt
mcy = Wy
At = Mcy

* . N At (l)
Vs (i) = pi (1) =
St+s

Aips — (1 = 6) Eyys ( Drss /\t+s+1>

Ct+s+1

1= Fuj,(0) =

pi(1) — (1 = 0) Epys (BCHS )\t+s+1)

Ct+s+1
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Cits Wits (2)

7

Y [ptm - e {0 - i - B2

1

v s(8)
Jmin(o,v;,, ()dF ()

where wy;5(7) =

= / P (i) D (v7 (i))di

Steady state

inv, =6 (

Cx = Sy

Ze — Si)

Sy + inv* = Y«

Wy = 7T_)\C*
my, = Cx
Ho= T
MCyx = Wy
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Recall

d(v*) = /_Oomn(v,v*)dF(v)

2

:em<§)p@mma+w%w@<%a(LJWw_ﬁw»

P'(v*) = 8;1 (U*)_Tl exp (2002> (1—F (v"—0%/0))
)= a0
ey Q) v ()
) Ok
A= o D me (1~ (- 5))0
B . p*CI)’(vI)UI
" (1—6) (vr) + Op. P’ (vE)vs
C, = f(U:)UI 9 — P«

1— F(vy) ps — (1 —9)Pme,

Log-linearized equations (including aggregation)
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—~

iUy = 2,21 — S48; — (1 — ) (2424-1 — S:S¢-1)

t = St

Sw o ANV, —~
— S MMV = Yt
Y Y

~ . ~ H
My = Pule—1 + &
T/fL\Ct = 'l/l;t

/\t:Tf/l\Ct

First derive the equation for I-S ratios:

i}\r—l-s(i) = 0 (ﬁt(@) B Z%H—l) + /Z\t—l—S(Z) - /S\t+5
=1

=40 (ﬁt(i) - Z%wl) + Zigs(1) — Stgs
=1

Recall I-S equation

. ) )\t—i—s - (1 - 5)Et+s (Cfits-fl )\t+s+l)
1- F(Ut-l—s(l)) = . 1 Berrs
pt(l)—HleH — (1 =0)Eiss (Ct+s+1)\t+s+1>
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log-linearizing gives:

Sy [« ~ s P
1—(—F)(v*) Sts — 2e4s(1) — 0 | peli) — ;ﬂ'tﬂ
Aets — (1—6)BE s <—a+s+1 + Cops + /):t-&-s-i-l)
1-(1-0)p
pe (Pe(i) = D27y W) — (1 = 0) Bme, By <—Et+s+1 + Cips + Xt+s+1>
P« — (1 - 5)6mc*

Sum across ¢ and use aggregate price equation

{@(z’) +) ¢ (@s@) -3 aHl) } (1-¢,)

P (0o Gi—3)
= —_ 2+ —
(1—0)D(v:) + Op. @' (vpyor

*

to obtain

f)vs Op. D' (vi)v? R
1= F(v) ((1 —0) @(vy) + Op. @ (vi)v; 1) (% —51)

Xt — (1 -9)BE; (—Em +¢ + /)\\t+1>

1—(1-0)p
pe — (1= 08)fme, (1 —0) d(vF) + Op, @ (v )or 7"

(1 —=9)pme.Ey <—/C\t+1 +c + Xt—i—l)
pe — (1 = &) Bme

+

_ <P’ (v vy _ fh)vr - : : s~
Let B, = (1—9)@1()u:)+%pf©'(v:)v:7 C, = 1_1}(5:)0 - p*—(l—pé)ﬂmc*' Simplify by gathering z; — §;
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term:

/)\\t — (1 -0)BE, <—a+1 +¢+ /):H-l)

fHor \ o o
(e~ L) - = [—(1-9)
(1 —9)Bme.Ey (—Et+1 +c+ /)\\t—&-l)
+ ps — (1 = 9)Bme,

or after separating markup term from mec-growth term:

fvi \ ~ me, ~
C.,B, — —**_ — =
( 1 — F(vy) (5 =) ps — (1 = 9)pme, A
J/me, — 1 ~ N ~
r-/ A — (1 —=6)BE; <—Ct+1 + ¢+ )\t+1>}

A= 0-0)8) - (1 —0)dmer)

Turning to the pricing equation:

L uion+a-uma- om0

2(7) ,
u)t(l) |:pt<l> B m Ct+1
= B¢ 244(4)
E;
* ; Sp Cgs Wets(1)
1 0 t
e+ g {1 = @) = DB N}

= 0
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where w;;5(7) = fmin(uf;::zz)) ) Next log-linearize the pricing equation:

. 0 ~ ~ ~
PaDe(1) — m(l — d)pBme, E |:_Ct+s+1 + s + >\t+s+1]
0

—mw* {mC*”/”L\Ct — (1 =9)pme. B, [—/C\t+5+1 + Crys + X1t+s+1] }

_%w;(v:)vimc*(l — (1 =0)8) (0p:(4) + Z(2) = 51)

 ems )~ e 0 R JRt
+E; prﬁ {p*pt(z) - Z T+l — m(l —6)Bme, [_Ct-i-s-i-l + Crps T >\t+s+1]
s=1 =1

0 R R R ~
¥ {mc*)\t+s — (1 —=90)Bme By [_Ct+s+1 + Ciys + /\t+s+1i| }
9 * * AN . 2 ~ -~ . -~
—mwi(v*)v*mc*(l —(1-4)p) (9 (pt(z) - ;Wm) + Zi4s(1) — 3t+s) }
= 0
_ v 1o () —vi® (vi)
where w, = B We = TN

minus same at ¢ + 1 multiplied by £,3 gives

. 0 0 ~ ~ R
De(7) (p* ~7 1 1w*(v*)v*mc*(1 —(1- 5)5)0) 71 (1 —0)Bme.E; |:_Ct+1 +Ct 4+ At
6 ~ . ~ R
—mw* {mc*)\t — (1 —=0)Bme,. By [—Ct+1 + ¢+ )\t—&-l} }
6 / * * ~ ~
—mw*(v*)v*mc*(l —(1=0)p) (2t — =)

6 ~ .
— fpfpﬁ (p* — mw;(v:)v;‘mc*(l —(1- (5)@9) Eiprya(i)

0 A~ . ~
e (= gt epime - (1= 0)99) 56) ~ 7o )

41



The aggregate price is determined by

1-6
= - & ()P 6) §j§ﬁf () oti)

0 = (1=0)p(&)@(v;) + pu " () (Opi(0) + Z(i) — 1)

HF®Z§@4W§FMJMQ

s=1
+Z§; [ 0 (vl (ept s HZm 141+ Zi(i _/S\t)]
s=1
~ . 1 p*@/(vi)vi ~ o~
0 — _
P T g0 + ooz
+Z§ (pt s Zﬂ't l+1>
minus same at ¢ — 1 multiplied by &, :

S S 1 P @' (V)V} o~ - .
e S (T (TR el R A

Let A, = p. — z5w,(v})vime,(1 — (1 — §)3)6. Plugging this equation back into the

pricing equation yields the NKPC:
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1 §p

T A,
1 - fpﬂ 1 - gp '
1 1 ~ o~ ~ ~
1 fpﬁ 1_ pr* [(Zt - St) - fp (Zt—l - St—l)] A,
—Lu—d)ﬁ E [—A +6 4+ A }
0_1 MCy Loy Ct41 T C t+1
] - R o~
—mw* {mc,)\t — (1 — 5)ﬁmc*Et |:—Ct+1 + ¢+ /\t+1i| }
9 / * * ~ ~
—mw*(v*)v*mc*(l —(1=9)B) (2 — =)
&0 £ - 1 - o
1 —pfpﬁA*Et {1_—pfpﬁt+1 - 1——pr* [(Zt—H — 5p41) — §p (Z — St)}
£,8 -
- 1
t1_ fpﬁ t+
=0
or after simplification
~ 1 _g 11— A* ~
T =0 p( )EﬂTH-l

A

1— 1— ~ 2\
( gpfp)AE fp) 7 f 1w*mc*)\t — (wy — 1) %(1 — 6)Bme. B [—a:+1 +C + AtHH

_B* (/Z\t—l - /S\t—l)

_I_{(l_fpﬁ)(l_fp) pe— A %

+

- +
&p? A, &

—OB.E; (Zi41 = Sip1)

+ fpﬁB*} (/Z\t - /S\t)

Adding adjustment cost

In retailer‘s problem we add convex adjustment cost in the law of motion for inventory
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stock:

b (i)

Pt+371

fia(i) = (1-0) ( <z‘>—st+sl( ) / min(v,v;s(z'))dF(v))+yt+s (i)

—g s (1) = Iyers—1 (0) + (L= L) 92))” [Lgers (0) + (L= L) ] 7

where I, = {0,1}. The adjustment cost is a convex function of the output level deviations
from steady state if I, = 0, and if I, = 1 the cost a function of the change in the output

level. The new version of equation for the log-linearized marginal cost of the new stock is

)‘t+s (1) = ﬁl\ct—l-s +1n [Z/y\t-i-s (l) - In@\t—i—s—l (Z>] .
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Appendix 2: Adding inventories to Smets and Wouters (2007) model

A. New equations

Two equations are added (inventory-sales ratio equation, law of motion for aggre-
gate inventories), and two equations are modified (the pricing equation and the resource
constraint).

Resource constraint:

m:/m@mz/H@&@M—mm—wm

taking into account that
/Pt (Z) St (Z)d@ = PtSt = IDtY;g — PtInUt
where Inwv, is period t inventory investment (change in the end-of-period stock):

I = [ [200) = S0 = (1= 6 (Zies () = S () + 2 (. 0) = Vit (Y, )]

— 2= - (1= 8) (Ze = i) + [ (50 - Y Y e
Hence the resource constraint is
Ct -+ [t + [m)t + Gt + a(ut)Ft,l = }/;‘,

and final sales to domestic purchasers are defined as

Ci+ 1, + G+ a(“t)?tfl =5
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Final good producers:

max P.S; — / P, (i) Sy (i,v) di
St,St(%,v) 0

0,1
s.t. [/ 9t Sy (i,v) o )dz]
0

(i,v) < [7:(2,0)]

0¢
0 —1

FOCs:

1
t

Pooy(i)% S, (i,0) 7 P — P, (i) — F,(i,v) = 0

Vi (i,0) (Zy (1) — Sy (i,v)) = 0

Case 1: 7,(i,v) > 0, then S; (i,v) = Z, (i), and 7,(i,v) = Ptvt(i)%Zt (@)57 g
N\ —0:
Case 2: 5,(i,v) = 0, then S, (i,v) = v,(i)S, (P_<>> ,

Py

Intermediate good producers:
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(Z) Xt,s—l

—0t4s—1
) [minGo.vi@r ) | +
Pt+5—1

T Vi 0) =WYoot ()P Y3 ()

Using the fact that

d : * — * dv'(z)
e /mln(v,v (2))dF(v) = (1 —F(v*(2))) dz

V]: —MChrps + Ass (3) (1 _p (1 - 7%) + g (1 - VY;;;?Z(;)Y) —0

, N2
So that the shadow value of stock Ay (i) = MCiys/ [1 - <1 — ny';,L—‘(IZ(;)) + 3 (1 — fyi/g,z—‘(lz()l)) 1 .
FOCs for Zy (i)

Aiws (1) — (1= 8,) By Srsttliee y ) (4)

Stts Prys+1

P(i) Xy — (1= 0.) By Eealia ) ()

EttsPrys+1

1= F(viy,(7))
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FOCs for P, (1) :

‘ s ~
(1-— et)Pt( ) Xt sStts ( )Xt’s) ! fmin(v,v;‘+s(i))dF(v) + 0145 Pe(1) X6 Z11s (1) (1 — F(vf(

Pt+s

+(1 = 8, Eyy Emetilivs ) () X

Et+sPrys+1

{etﬂstﬂ (05 ) ™ Fanin(o, 0, (D)AE(0) = OrvZass () (1 - F(vas(i)))}

=B 7
_ Eth t+s t t+s(2) %

Ay S Vs (Z)

(1= 016 Py (i) Xiys [ min(v, 07, (D)) dF (v) + O s P () X g0y, (0) (1 = F(0,,,(0)))

(1= 0,) By Sttliie L) (1) %

SttsPrys+1

{0 [ min(o, v, ()AF () — Gy, (D1 — (0}, ()]}

S B°Eits Py fmln v Ut+s(l)) F(v)
= F 7 X
Zf =b, e V74 (0)

(1= 0u16) Py (4) Xig + Opy s (1 — 0,) By Bt liwe s 1 (G)

EttsPrys+1

B { N () = (1= 6 B Z205 1 0} et

t+sPrts+1

For the aggregate price we obtain

6—1
Pt = [/ v ()P, (i)' edz—l—/ vy (3) (”t@> Pt(i)l‘ed@']
v (i) <v} (i) ve(4)>v7 (7) (1)

- / Y0 (i) @ (v} (i) di

0

where we invoke the law of large numbers and the fact that v;(7) is independent of P;(i) and

z(7). Here ® (v} (i) satisfies:



For normally distributed demand shocks

O (v (i) = exp (“;) F (v7(i) — 0%) + 0} ()7 exp (“—2> (1—F (v; (i) — 0%/0))

26
which implies

' (v*) = b1 (U*)_Tl exp <;—;) (1—F (v"—0%/0))

0
B() = / min (v, v} (i) dF (v)
= exp (%2) F (U:(Z) — 02) + U?(Z) (1 - F (U:(Z>))

o v
R 70D
L U(v*) —v* W' (v*
Sy = M)
[W(v*)]
Stationary equations
1—-94,

it = 2= 50 =+ (s — 311) + 1 / (1) — v (1) v ()i

ct + 1 + Yuge + ki1 =s¢

a(ug)—
~

S¢ + invy = Yy

. Ors [\ “t+ (l)
U;FS(Z) =p" (Z) —
St+s

= [0 (1 2] 3 1 2

BrEers
)\t+s - (1 - 6z)Et+s <%)\t+s+l)
1—¢p

SOV | PR Y e BrEiys
POTSEERT " — (1= 8) B (D850 11 )

L= F(ef,, () =

t+s
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(@) 1) [ﬁt(i)—ete_tl {wt(i))\t+(1—wt(i))(l—5Z)Et57§t+1)\t+l}]

t

+EtZ€ ﬂ 7 €t+s Zt-i-s( ) (QH_S i 1) «

& Wiy (1)

—Llp

71— 7T>k 0 s . . g s
X | pe(t )Hl LT s {Wt+s(2))\t+s + (1 — weps(7))(1 — 5z)Et+s%)\t+s+1}]

szl T+l 9t+s —1 t+s

vt+9(i)

where wy5(7) = [ min(v,vf,  (i)dF(v)*

s tp _1—uip 1-0¢
= (1= &P (1) B} (i) Zépﬁ% a0 (Hl LT ) (v} (i)

lel Tt—1+1

B. Steady state

NV, = Zx — Sx
(1)

Cy + Z* +y*g* = S«

Se F 1INV, = Yy

z
* _ _Qx
Vy = Py—
*
Ay = MCy

(1—(1—=6.)87) X
Ds — (1 - (5Z)B'Y)‘*

1—-F(v)) =

*
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0 * vk —
D+ — A+ [ 1 . (1 —6.)B7\
o=\ (v2) v (piz)
~ 0 vk
== x T T 1 z * - * —(1-— z =
or

Log-linearized equations

L~ - . 1-4,
INULINYV; = 242; — S+5; —

(Z*/Z\t—l - 3*§t—1)

Rk, s

Cx ~ [P ~
—C + — + gt + Ut = —S¢
Y Y * *
Sx ~ MUy —~ ~
—5; + vy = Yp
Yx Yx

First derive the equation for I-S ratios:

Upys(t) = 0 (@(2) + Z [LpTeri—1 — %tJrl]) + Zigs (1) = Sips + g In Y
=1

= 0 (@(2) + Z [LpTgi1 — %t—i-l]) + Zis(1) = Sips — Apprs In Pl

=1

Aigs (1) = MCrps + 0 [Yigs (1) — Yrs—1 (1)]

ol



Bt s
mct+8 - (1 - 6z)Et+s <%m6t+5+1)

1—up
BYEiqs
- (1 6 )Et+8 < ’yéti +1 mCt+S+1>

5y (i) Mz

Hl_l Tt41

o (o (e )
: _( F)(_U*) Sts — 2egs(i) — 0| Dy(7) + Z [ty a1 — Tept] | + Apeps P01

: I=1
s = (1= 825 Euvs (Et+s+1 - Et-l—s + X1t+s+1>
1—(1-0.)8y
P- (pt( )+ i [T — 7Tt+l]> — (1= 48.)Byme.Brys (gt+s+1 - gtﬂ + /)‘\t+s+1>
Px — (1= 4.)Byme.

Aggregate and use aggregate price equation

{ ) + Zg (pt NOES Z LpTe—t — ﬁt—lﬂ]) } (1-&)

p*@’(UI)UI (A N . ,\971>
> — 5 — Al
(1= 0)®(vr) + 0p, @ (vp)o; \ 77 pt P

= /Xpﬂg lnﬁ* —

1 f_(vF)(f; ) (_eip,t Inp, + ((1 — qfﬁ;%;f@(v:)v: _ 1) (5 -5 —Rpn ]f.ggﬂ))
me; — (1 — 52)37Et (gt+1 —Et + /):t-&-l)
1—(1-0.)8y
P (X”’t Inp. — (1—9)5231155)35?'@;)@ (gt — 8 — /):p,t 111152_1))
P — (1= 6.)Byme,
(1—0.)Byme. By (Ztﬂ — 4 XM)

pe—(1— 52)3’77”0*

+

_ B0 (030 _fenet g 2 o NGO
Let B. = Ggaanies. e O = iro)? S s e Simplify by gathering z; —s;
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/):m Inp?~! term:

<C*B* - M) </Z\t - :g\t — /):p,t lnﬁ!iil) = C*/):p,t h’lﬁ*

1 — F(vy)

e — (1
_l’_

—0)BE (G — &+ hen) (1

- 52)67mC*Et <Et+1 - Et + }\\t+1>

1- (1 - 52)37

Turning to the pricing equation:

—I-Eth 5 V€t Z45(1)

& Wiys (1)

1 L
Bili )Hl 17Tt+l 1T 0,
lel T+ 0 —1

= 0

93

pe—(1— 62)3'}/7”0*

Zt(Z) ~ 0, . ) BV&&H
[pt(z) “a 1 {wt(z)mct + (1 —we(2))(1 = 6,) Ey 3 mct+1}]

ét—l—s

{wt+s( Jmeeps + (1 — wips(i)) (1 — 5z)Et+s%mCt+s+1}]



I 7’J?<+s(i)
[ min(v,0f, (2)dF(v)

where wy (1) Next log-linearize the pricing equation:

PPy (i) — m(l — 0.)Byme.Ey |:€t+1 — &+ >\t+1]

0 ~ — ~ ~ o~
——w. {me = (1= 6.)Byme. By €y — & + e |
0 = 97 USRS _
— el (vime. (1= (L= 8.)37) (6p,(0) + 5(5) = 5 = Xy ")
0 _ 1~
o1 {weme, + (1 — wy)(1 = 6.)Byme. } EAW
N = s L - 0 - -~ = ~
+E; ngﬂ v° {p*pt(@) + Z [Lpﬂtﬂ—l — ] — HTl(l —0.)Byme, [§t+s+1 —&pis T )\t+s+1]
s=1 =1
9 - _ . - -
E—— {mC*/\t+s — (1= 4.)Byme. B, [5t+s+1 —&igs T )\t+s+1] }
7 — 1~
o1 {weme, + (1 — w,)(1 = 6.)Byme. } 5/\p7t+s
0 —
—ﬁwl(?}:)@:m&(l —(1=4.)By) x
x |0 (ﬁt(l) + Z [tpTii1 — %tH]) + Ziys(i) — Spps — /)\\p,tJrs 1n1331> }
=1
= 0
v _ Y —vp ¥ (vi)
where w, = IOk Wl = W,

minus same at ¢ + 1 multiplied by f‘pry gives

= ~ 4 AR A S e 0 ) - = N
(1) (P* - mw*(v*)v*mc*(l —(1- 52)5’7)9> - m(l —0,)Byme.Ey [ft+1 =&+ A

Wi {mC*Xt — (1= 0.)Byme.E, |:/ét+1 - gt + Xt+1] }

01
) f 1w;(vi)v3§mc*(1 —(1-46.)83y) (25 — 5= Ay 1nﬁf‘1>
_9% {wome, + (1 — w,)(1 = 6,)Byme. } %XW

3 ~ 6 1k ok n > )
- (- el e - (- 69500 B ()

— N 0 — =~ . ~ o~
+Et% ((p* — gl @Duime (1 - (1 - 5z)57)9) Pi(0) + 171 — ”t“])
p
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The aggregate price is determined by

5 lp

1=\ 10
= (1= &,)P (3) D(v; (i) Zgﬁf ( CRIS ) (v} (i)

Hl 1 Tt—14+1

0 = (1=6) [p() = Npanp] () + 500/ (0ol (0Bi0) + () = 5 = Nyl

+(1 =0 & D)+ > et = Femiza] — Apa m) o(v?)

s=1 =1

- Z f; [ﬁi_e@/(vi‘)v: <0§t—s(i> + 6 Z [Lp%t—l - %t—l—i-l] + /Z\t(l) — 5 — ;\\p,t lnﬁz_1>]
=1

~, . ~ N 1 PP (vI)vk PPN o1
_ N, Inp, ) Vs ( % — A In? )
O = P e e g e + o (oo VT e

+Z€; (ﬁt S +Z Lpﬂ-t l—'ﬂ-t l+1] )\ptlnp*>
s=1

minus same at ¢ — 1 multiplied by &, :

. 1~ ¢
SN 1 ~* — P

1-¢,

1 PP’ (v})v; [(A ~ 3 ~9—1 ~ ~ N ~0—1
: S TR
T, (L= 0) (1) + 6.0 (oo [\ 77 7 e iPe ) =6 (o = = e

[T — tpi—1]

Let A, = p. — 52wl (v))vime, (1 — (1 —6,)B7)6. Plugging this equation back into the pricing
equation yields the NKPC:
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1- é‘pry 1— gp
1 1 o~ L o
N —épﬁﬁl _pr* [(Zt 5 — A\pe Inpl > &y (Zt—1 St—1 — Ap—1Inpy )] A,
0 _ - ~ o~
_m(l - 5z)67mc*Et |:€t+1 - ft + )\t—i-l]
0 - _ . -
et {mC*At —(1—6,)Fyme. B [@H iy Am] }
0 _ 1~
T {wime, + (1 — w,)(1 = 6.)Byme. } 5/\”
et ume (1~ (1= )F) (5~ 5~ R )
3 T =S -SRI B} In 701
gpﬁ,y 1-¢, [Wt"‘l LpTe + g, \pt+l np, }
S
Pl —%B* [(Etﬂ - §t+1 - )\p,tJrl hlf?ﬁ_l) - fp (%\t -5 — )\p,t 111]52_1)}
07 .
+Etp—_ [L T — 7Tt+1]
1- 5;)/67 g
=0

or after simplification

T — LpT¢—1

1-g(1-A)
= By fp;* )Et [T — LpTy]
(L-&0) (1-¢) [ 6 - 6 _ S
+ EA, [9 Wi — (Wi — 1) 5= (1 = 8:) Byme. By |:€t+1 — &+ AtHH

o~ I~ 5\ ~0—1
—B, <Zt71 —Si-1 — Apy—1Inp; )

1-657) (1-¢,) pu—A. B, ., - P W
. {( @32)6( 6 7 +§+§p573*}(2t—5t—xp,t1n@z )

—BYE, (B (et — 5in) — (Bo + 1) Mpa )

—l lnﬁz_l + L {w*mc* + (1 —w,)(1— 5Z)E7mc*}

(160 (1=8) |5
gp 0 — ; )]/\

1
9 ¢, A, Pt
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C. Summary

Modify resource constraint:

1-96,
mu, = |1 — Zy — Sy
(1-55%) e

Cy + 1y + YuGs = 5s

Sy + inv* = Y«

Add steady state equations for 2=, mc,. and p,:

1—F(A‘9ﬁ): (1—(1—5z)5_7)mc* )
" Ss ps — (1 =9,)Byme,
~ Z*
p.l® <ﬁ28—) = (5)
~ 0 vr v* —
. a1 -8B
)\ ()

*

0 — 0 v —
— b= (1= 8By, — (1= (1=3.)5) =0

(s (1w 0 -9

Equations (4)-(6) are solved jointly for 2, A, and p..
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Denote

I s
v = Di—
*

' (v*) = b1 (v*)% exp (;—;) (1—F (v"—0°/0))

7
V() — / min (v, v (i) dF (v)

= exp (%) F (U:(Z) — 02) + U?(Z) (1 - F (U:(Z>))

) =
. ) e )
<) ()P
~ 0 / * * )
5 PP (v2)1;
T (1 —0)D(vr) + 0p.P (v
o, — Jw P

1 — F(vy) pe — (1 = 0,)Byme,
Add log-linearized resource constraint for 271\1),5 and z; :

L~ - . 1-4,
INULINY; = 242 — S45¢ —

(z*/z\t—l - 5*/3\15—1)

Cyx ~ Lk ~ Tfk*/\ S ~
—C + — + gt + Ut = — S¢
* * % Y«
Sx ~ MUy —~ ~
—S5; + MNvy = Yt

Yx Y«

o8



Log-linearized equations for I-S ratio

Airs (1) = Meyrs + NYrs (0)

(O*B* = M) (5 -5 - Xl ) = CAy e Inf.

1= F(v;)
A — (1—10.)BvE; (Et-‘,—l - /ét + /)\\t+1> (1 —6.)Byme.E; (EHI — Et + /):tﬂ)
+ _ + _ i
1= (1=0:)8y p. — (1— 8.)Fyme.
and NKPC:
%t — Lp%tfl
_1-g(1-A) R
frnd /ny fp‘/(4 )Et [7Tt+1 N [/pﬂ_t]

_B* </Z\t—l - é\t—l - }\\p,t—l 1n]32_1)
6,0 RS

~BVE: (B. (G = 5i1) = (B + 1) Xy )

+ 5,,373*} (2 -5~ Xpulnpl ™)

1 0 _
—— Inp?t+ 91 {w*mc* + (1 —ws)(1— 52)ﬁfymc*}

1 (1 — éhp@y) (1 — gp) 2
0 £, A, Pt
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